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(54) Information reproducing apparatus 



(57) An information reproducing apparatus is pro- 
vided, which has a new cue point setting feature with 
excellent operability for enabling new application form. 
A cue point for specifying a start position for playing back 
a disc (DISC), and additional information or disc identi- 
fication information corresponding to the cue point are 
stored in a backup memory (29). The additional infor- 
mation or the disc identification information is associat- 
ed with the cue point and shown on a display (3) accord- 
ing to a proper operation of operation buttons (6 to 1 2) 



and a turning member (4). When the operation buttons 
(6 to 12) and the turning member (4) are properly oper- 
ated, a system controller (26) edits and adds the addi- 
tional information, or edits the disc identification infor- 
mation in the backup memory (29). When the operation 
buttons (6 to 12) and the turning member (4) are prop- 
erly operated to enter retrieval information, information 
stored in the backup memory (29) is compared and re- 
trieved, and the retrieved information associated with a 
cue point is shown on the display (3). 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001 ] The present invention relates to an information 
reproducing apparatus for reproducing information re- 
corded on an information recording medium such as a 
CD (Compact Disc) and a DVD (Digital Video Disc or 
Digital Versatile Disc) from an arbitrary position, or re- 
peatedly. 

[0002] The present invention claims priority from Jap- 
anese Application No. 2001-023814, the disclosure of 
which is incorporated herein by reference for all purpos- 
es. 

Description of the Related Art 

[0003] As conventional information reproducing ap- 
paratuses for reproducing information recorded on an 
information recording medium such as a CD and a DVD, 
apparatuses provided with a cue point setting function 
which quickly starts reproducing information from an ar- 
bitrary position in recorded information are known. 
[0004] When a user uses the cue point setting func- 
tion to set an arbitrary position in recorded information 
as a cue point in advance, it is possible to start repro- 
ducing from the cue point when the information record- 
ing medium is played again. 

[0005] For example, when the user plays an informa- 
tion recording medium on which music is recorded, and 
sets a desired position as a cue point while listening to 
the music, it is possible to automatically seek and repro- 
duce from the set cue point for the next time. Therefore, 
the cue point setting function provides the user with an 
excellent convenience. 

[0006] It is just possible, however, to set an arbitrary 
position in information recorded on an information re- 
cording medium only as a cue point for starling repro- 
duction (a cue point to be sought) on the conventional 
information reproducing apparatuses. Namely, when 
the user instructs to set a cue point during an actual re- 
production, address information for the part currently 
played is stored, and thereby a seek operation of the 
song starting position and a play back therefrom are 
conducted based on the stored address information in 
the next reproduction. 

[0007] As a result, when an user sets multiple cue 
points for multiple positions in recorded information, 
there is a problem that the user has to memorize or write 
down how many cue points are set or what information 
is recorded at the positions set as the cue points for 
management. However, it is usually difficult that the user 
memorizes complete information on positions for the 
cue points set on the individual information recording 
media. Further, when multiple cue points are set on mul- 
tiple information recoding media, an annoying operation 



such as reproducing the recorded information again to 
check which cue point is set to which position is re- 
quired, and thus the user cannot efficiently use the cue 
point setting function. 

5 

SUMMARY OF THE INVENTION 

[0006] It is an objective of the present invention to pro- 
vide an information reproducing apparatus for setting 

10 cue points in a new way with an excellent operability for 
new applications in view of the foregoing. 
[0009] An information reproducing apparatus for at- 
taining the objective of the present invention includes 
memory means for storing desired position information 

15 in information recorded in an information recording me- 
dium, and for storing at least additional information or 
identification information corresponding to the position 
information, and output means for providing the addi- 
tional information or the identification information stored 

20 in the memory means after associating the additional 
information or the identification information with the po- 
sition information. 

[0010] The memory means stores the position infor- 
mation for specifying a starting position for reproducing, 

25 and the additional information or the identification infor- 
mation corresponding to the position information, and 
the output means provides the additional information or 
the identification information associated with the posi- 
tion information when an information recoding medium 

30 is played on the information reproducing apparatus with 
this constitution. More specifically, when cue point infor- 
mation is set as the position information, an indication 
of an existence of the set cue point is not simply shown, 
but the additional information or the identification infor- 
ms mation corresponding to the set cue point is shown to 
provide the user with understandable information relat- 
ing to the position information such as a cue point. 
[0011] The information reproducing apparatus ac- 
cording to the present invention further includes editing 

40 means for editing the additional information stored in the 
memory means, or adding new additional information 
corresponding to the position information, and editing 
the identification information in response to an external- 
ly provided input. 

is [0012] Providing the editing means for editing and 
adding the additional information, and editing the iden- 
tification information allows associating additional infor- 
mation or identification information which the user de- 
sires with the position information with this constitution. 

50 Thus, this constitution realizes an application form 
where the user can use the additional information or the 
identification information suited for preference or con- 
venience of the user to manage the information on the 
cue point as the position information, for example, and 

55 consequently provides excellent operability. 

[0013] The information reproducing apparatus ac- 
cording to the present invention further includes retriev- 
ing means for retrieving the additional information or the 
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identification information stored in the memory means 
in response to externally provided retrieval request in- 
formation. In this constitution the retrieving means com- 
pares and retrieves position information, additional in- 
formation, or identification information corresponding to 5 
the retrieval request information provided externally, as- 
sociates the identification information or the additional 
information obtained by the comparison/retrieval with 
the position information, and makes the output means 
to provide it. 10 
[0014] When the user enters retrieval request infor- 
mation, the retrieving means compares and retrieves in- 
formation corresponding the retrieval request informa- 
tion in the memory means, and provides retrieved infor- 
mation associated with the position information with this 15 
constitution. Thus, the user can check position informa- 
tion or can play bacfc an information recording medium 
from a position of a cue point set by desired position 
information while the user does not have to memorize 
the position information, and the constitution provides 20 
excellent operability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 5] These and other objects and advantages of the 25 
present invention will become clear from the following 
description with reference to the accompanying draw- 
ings, wherein: 

Fig. 1 (a) is a plan view for showing a constitution of 30 
a panel face of an information reproducing appara- 
tus according to the present invention, and Fig. 1 (b) 
is an enlarged view of a display thereof; 
- Fig. 2 is a block diagram for showing a circuit con- 
stitution of the information reproducing apparatus 35 
according to the present invention; 
Fig. 3 is a drawing for showing a memory map of a 
backup memory of the information reproducing ap- 
paratus; 

Fig. 4 is a drawing for showing a directory structure 40 
of cue point information stored in the backup mem- 
ory; 

Figs. 5(a) through 5(c) are drawings for showing 
display states of a display; 

Figs. 6(a) through 6(d)' are drawings for showing 45 
display examples of the display when additional in- 
formation is edited and modified; 
Fig. 7 is a flowchart for showing an operation of the 
information reproducing apparatus according to the 
present invention; so 
Fig. 8 is a flowchart for showing another operation 
of the information reproducing apparatus according 
to the present invention; 

Fig. 9 is a flowchart for showing a retrieval operation 

of the information reproducing apparatus according 55 

to the present invention; and 

Fig. 1 0 is a flowchart for another retrieval operation 

of the information reproducing apparatus according 



to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] Embodiments of the present invention will be 
described with reference to the accompanying draw- 
ings. An information reproducing apparatus including an 
editing function referred to as a synthesizer or an effec- 
tor, which applies various types of signal processing to 
a reproduced signal to generate a sound effect when 
music information recorded on an information recording 
medium such as a CD or a DVD (simply referred to as 
"disc" hereinafter) is reproduced will be described as an 
embodiment. 

[0017] A loader 2 for detachably loading a disc such 
as a CD or a DVD, a display 3, a turning member 4 re- 
ferred to as a jog dial, a slide-type reproduction speed 
adjuster 5 for variably adjusting a reproduction speed, 
and multiple buttons 6 to 12 are provided on an opera- 
tion panel of the present information reproducing appa- 
ratus 1 as shown in a plan view of Fig. 1 (a). The multiple 
buttons 6 to 12 are shown as an example in Fig. 1(a). 
[0018] The turning member 4 is operated during edit- 
ing for adding a sound effect to a signal reproduced from 
the disc, and editing and modifying information on a cue 
point (referred to as "cue point information" hereinafter) 
described later. Namely, the turning member 4 serves 
as a principal part for the present information reproduc- 
ing apparatus 1 to carry out the editing function. 
[0019] The following section describes typical fea- 
tures of the function. When a user turns the turning 
member 4 : an encoder 27 for detecting a rotation angle 
shown in Fig. 2 detects a direction and an angle of the 
rotation of the turning member 4. Then, a system con- 
troller 26 and a servo circuit 23 move a read-out point 
for a signal reproduced from the disc in a direction same 
as that of the turning member 4 based on the detection 
result from the encoder 27. 

[0020] The system controller 26 and a signal proces- 
sor 22 combine and apply various modulations such as 
a frequency modulation, a phase modulation, and an 
amplitude modulation to the signal reproduced from the 
disc for generating a sound effect based on displace- 
ment quantities such as a total rotation angle (an angle 
between a start of a rotation and an end of the rotation), 
and an angular velocity (a change of an angle per unit 
time period) obtained from the detection result of the en- 
coder 27. For example, when the user conducts an op- 
eration such as turning the turning member 4 fast, slow, 
or intermittently, the reproduced signal changes accord- 
ingly, and thus a similar sound effect can be generated 
as an analog record is operated to generate rap music, 
for example. 

[0021] The reproduction speed adjuster 5 is com- 
posed of a slide-type variable resistor, and the user 
changes a position of a knob 5a to variably adjust a re- 
production speed for reproducing a sound according to 
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a change of a resistor value. 

[0022] The operation buttons 6 to 12 are composed 
of push/pull-type or push-type button switches, and are 
used to instruct the system controller 26 for conducting 
basic operations such as starting, pausing, and stopping 
a playback of a disc, as well as setting a cue point as 
described later. Though a detailed description is provid- 
ed later, the operation buttons 6 to 12 have the following 
functions. 

[0023] The operation button 6 is referred to as "cue 
button", and a pressing operation is applied to the button 
to set a cue point, or to start a disc playback from a cue 
point set in advance. 

[0024] The operation button 7a is referred to as "play 
button", and is provided for instructing a start of a disc 
playback. 

[0025] The operation button 7b is referred to as "stop 
button", and is provided for instructing an end of a disc 
playback. 

[0026] The operation buttons 8a and 8b are referred 
to as "feed button", and the user uses them to edit or 
modify a cue point once set : and to retrieve multiple 
pieces of set cue point information. When multiple cue 
points are set and the user wants to retrieve multiple 
pieces of cue point information sequentially, the display 
3 switches to show the cue point information subject to 
the retrieval sequentially each time when the feed button 
8a or 8b is pressed. Further, the feed button 8a is used 
for a backward search, the feed button 8b is used for a 
forward search, and the user properly presses these 
feed buttons 8a and 8b to search for a desired cue point. 
[0027] The operation button 9 is referred to as "mem- 
ory button", and is pressed to store cue point information 
in the information reproducing apparatus 1 after the cue 
point information is modified. 

[0028] The operation button 1 0 is referred to as "erase 
button", and is used to erase a cue point set once. 
Namely, the user properly presses the feed buttons 8a 
and 8b to retrieve desired cue point information, and 
then presses the erase button 1 0 to erase the retrieved 
cue point information. 

[0029] The operation button 1 1 is referred to as "enter 
button", and is used to instruct to establish various input 
operations which the user has conducted. 
[0030] The multiple operation buttons 1 2 are referred 
to as "selection button", and cue point Information can 
be assigned to the individual selection buttons 12. 
Namely, when one or more cue points are set, and the 
individual cue point information is assigned to the indi- 
vidual selection buttons 12, simply pressing one of the 
selection buttons 12 starts a playback of a disc from a 
cue point assigned to the pressed selection button 12. 
When the feed buttons 8a and 8b are used to retrieve 
cue point information, and one of the multiple selection 
buttons 12 is pressed, the retrieved cue point informa- 
tion is assigned to the pressed selection button 12. 
[0031 ] The display 3 is formed of a dot matrix type liq- 
uid crystal display, and displays a cue point which the 



user instructs to retrieve, cue point information which the 
user wants to modify or edit, and cue point information 
set in advance for music currently reproduced in addi- 
tion to a track number on which the music currently re- 
5 produced is recorded, a spectrum of a reproduced 
sound, and a tempo of the reproduced sound. 
[0032] More specifically, as shown in an enlarged 
view of Fig. 1 (b), the display 3 is provided with a display 
area 1 3 for numerically showing a track number current- 
10 |y played, a display area 14 for showing a modulation 
method for generating a sound effect in characters and 
symbols, a spectrum display area 15 for displaying a 
spectrum of a reproduced sound as a bar chart, a tempo 
display area 16 for numerically showing a reproduction 
*5 speed (tempo) of a reproduced sound, and a first display 
area 1 7 and a second display area 1 8 as output means 
for showing the cue point information. 
[0033] Next, a circuit constitution of the information 
reproducing apparatus 1 will be described while refer- 
ring to a block diagram of Fig. 2. 
[0034] The information reproducing apparatus 1 is 
provided with a spindle motor 19, a pickup 20, an RF 
amplifier 21 , the signal processor 22, and the servo cir- 
cuit 23 as shown in Fig. 2. The spindle motor 19 rotates 
a disc loaded on the loader 2 at a predetermined linear 
velocity. The pickup 20 optically reads music information 
recorded on the disc, converts it into an electric signal 
S^, and outputs the converted electric signal S^. The 
RF amplifier 21 generates and outputs an RF signal 
S RF , and error signals such as a tracking error signal TE 
and a focus error signal FE from the electric signal S dtc . 
The signal processor 22 processes the RF signal S RF . 
The servo circuit 23 carries out servo control for restrai n- 
ing an error in a rotational speed of the spindle motor 
19, and a tracking error and a focus error of the pickup 
20. 

[0035] The information reproducing apparatus 1 is 
further provided with a buffer memory 24 for temporarily 
storing data during the signal processing of the signal 
processor 22, an output circuit 25 for converting data 
processed by the signal processor 22 into an analog sig- 
nal with audible frequencies, and supplying an audio 
output for two channels comprising Lch and Rch, and 
the system controller 26 for centrally controlling entire 
operation of the Information reproducing apparatus 1 . 
[0036] A font memory 28 for storing font data (data 
such as characters, symbols, and pictorial symbols) to 
be displayed on the display 3 in advance, and a backup 
memory 29 for storing the cue point information in addi- 
tion to the operation buttons 6 to 12, the display 3, the 
reproduction speed adjuster 5, and the encoder 27 for 
detecting the rotation angle of the turning member 4 are 
connected with the system controller 26. 
[0037] The signal processor 22 includes a semicon- 
ductor integrated circuit device having an arithmetic op- 
eration function such as a digital signal processor 
(DSP), and realizes a demodulation circuit, a stream 
separation circuit, and an effector circuit for applying a 
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sound effect. When the signal processor 22 receives the 
RF signal S RF from the RF amplifier 21 during a disc 
playback, the signal processor 22 converts the RF sig- 
nal S RF into digital data, the demodulation circuit con- 
ducts processing for a demodulation and an error cor- 
rection compliant to a data format of the disc, and the 
stream separation circuit separates and extracts an au- 
dio stream. Then, the effector circuit conducts signal 
processing for adding an sound effect according to a 
change of the rotation angle of the turning member 4 
and the like supplied from the system controller 26, and 
the processed data is provided for the output circuit 25 
for generating an audio output. 

[0038] The processing for the demodulation and the 
error correction generates a synchronization error sig- 
nal CE for representing a rotational speed error of the 
spindle motor 19, and supplies the servo circuit 23 with 
the synchronization error signal CE for the servo control. 
Further, the separation/extraction processing extracts 
management data ATR and sub code data CODE re- 
corded on the disc, and provides the system controller 
26 with them. 

[0039] The management data ATR include TOC infor- 
mation and the like recorded in a "Lead in Area" of the 
disc, and the system controller 26 described later ex- 
tracts a disc name, an artist name, a title name (such as 
a song name) attached to music information, a total 
number of tracks on which the music information is re- 
corded, individual track numbers, and reproduction con- 
ditions for the music information from attribute data in- 
cluded in the TOC information and the like supplied from 
the stream separation circuit. 

[0040] The sub code data CODE are constituted in a 
predetermined frame format including a disc type, a 
song number and its index of recorded music, and an 
absolute time code for allowing the information repro- 
ducing apparatus to detect which frame of the song is 
currently reproduced in real time, and are recorded on 
the disc in advance. When the user instructs to set a cue 
point, the system controller 26 detects a point to which 
the user instructs to set the cue point from the absolute 
time code included in the time code sub code data 
CODE, and sets the cue point. 

[0041] The system controller 26 is provided with a mi- 
croprocessor (MPU), and executes a predetermined 
system program to centrally manage an entire operation 
of the information reproducing apparatus 1 . Namely, the 
system controller 26 centrally manages the servo con- 
trol by the servo circuit 23, the display by the display 3, 
the signal processing by the signal processor 22, and 
the like, and simultaneously controls the entire opera- 
tion of the information reproducing apparatus 1 accord- 
ing to a desired instruction of the user provided when 
the user properly operates the operation buttons 6 to 1 2, 
the turning member 4, and the reproduction speed ad- 
juster 5. 

[0042] The system controller 26 extracts information 
such as the disc name, the artist name, the title name 



of the recorded music information, the total number of 
tracks on which the music information is recorded, the 
individual track numbers, and the reproduction condi- 
tions for the music information from the attribute data 
5 included in the management data ATR, and stores the 
extracted information as "disc identification information" 
in the backup memory 29. 

[0043] When the user operates the cue button 6 to in- 
struct to set a cue point, the system controller 26 ex- 
10 tracts a position to which the user instructs to set the 
cue point from the sub code data CODE, and stores the 
extracted information as "cue position information" in 
the backup memory 29. 

[0044] Further, the system controller 26 associates 
is the "disc identification information" and the "cue position 
information" , which is cue point information, with the 
disc, and stores it into the backup memory 29. 
[0045] When the user instructs to set multiple cue 
points on one disc, the system controller 26 automati- 
ze cally extracts the "disc identification information" for the 
individual cue points, and multiple pieces of "cue posi- 
tion information", and associates them with that disc for 
file management. 

[0046] When the user instructs to set cue points on 
25 multiple discs, the system controller 26 assigns num- 
bers (refereed as "disc identification numbers" herein- 
after) to the individual discs, associate the "disc identi- 
fication information" and the "cue position information" 
with the "disc identification numbers" for file manage- 
30 ment, thereby associating the "disc identification infor- 
mation" and the "cue position information" with the indi- 
vidual discs. 

[0047] The backup memory 29 can store the "cue po- 
sition information" for up to 999 cues on one or more 

35 discs, and can assign serial numbers up to 999 to the 
stored "cue position information" for management. 
[0048] A "disc number", "disc identification informa- 
tion", and "cue position information" are stored in the 
backup memory 29 for one disc as shown in a memory 

40 map of Fig. 3. Further, the "cue position information" in- 
cludes a track number (such as track numbers TR1 , 
TR2, ...) on which setting a cue point is instructed, and 
time codes for indicating more detailed "cue points" on 
the track, numbers (#1, #2, ...) are added to the "cue 

45 points" within the individual track numbers, and the "cue 
points" are stored. In addition, serial numbers are as- 
signed to the "cue points" continuously within the indi- 
vidual disc numbers for management. 
[0049] Thus, when the user instructs to set multiple 

so cue points on one disc, the backup memory 29 may 
store multiple pieces of "cue position information", or 
"cue position information" including multiple "cue 
points". 

[0050] When the user instructs to set cue points on 
55 multiple discs , the backup memory 29 uses a data 
structure same as that in Fig. 3, and stores "disc num- 
bers", "disc identification information", and "cue position 
information" for the other discs, and a file management 
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section 26a uses a predetermined directory structure to 
manage files as shown in Fig. 4. Firmware provided in 
the system controller 26 forms the file management sec- 
tion 26a. 

[0051] When the user instructs to modify or edit a 
"disc number", "disc identification information", or "cue 
position information" already stored in the backup mem- 
ory 29, the system controller 26 conducts a processing 
corresponding to the instruction. More detailed explana- 
tion will be described later. 

[0052] Also, when the user instructs to add desired 
"additional information" to the "disc number", the "disc 
identification information", or the "cue position informa- 
tion" generated automatically, the system controller 26 
adds the instructed "additional information", and stores 
it into the backup memory 29 as shown in Fig. 3 and Fig. 
4. Namely the "additional information" can be added 
while it is associated with a "track number, "disc iden- 
tification information", or "cue point information". 
[0053] When the user loads a disc again on which cue 
points are set on the information reproducing apparatus 
1 , the system controller 26 gets management data ATR 
of the disc, compares them with the "disc identification 
information" in the backup memory 29 to automatically 
discriminate the disc, reads in corresponding "disc iden- 
tification information", "cue position information", and 
"additional information", displays these pieces of infor- 
mation on the display 3 to allow the user to easily select 
a desired cue point. That is, when the user operates the 
cue button 6 in response to the indication on the display 
3, the pickup 20 automatically moves to the selected cue 
point for starting a reproduction based on the "cue po- 
sition information" corresponding to the displayed con- 
tent, and the disc playback starts from the cue point se- 
lected. 

[0054] When a disc on which multiple cue points have 
already been set is loaded on the information reproduc- 
ing apparatus 1 again, the system controller 26 sequen- 
tially reads out multiple pieces of "disc identification in- 
formation", "cue position information", and "additional 
information" from the backup memory 29 corresponding 
to the present disc if the user properly operates the feed 
buttons 8a and 8b, and supplies the display 3 with them, 
and the display 3 shows them while switching the dis- 
play. Thus, the user can simply see the content of a disc 
on which multiple cue points are set on the display 3 to 
easily select a desired cue point, and press the cue but- 
ton 6 to instruct to start a disc playback from the cue 
point displayed as the result of the selection. 
[0055] The following section describes contents dis- i 
played on the first display area 1 7 and the second dis- 
play area 1 8 when the user properly operates the oper- 
ation buttons 6 to 12 and the turning member 4 while 
referring to Figs. 5(a)-5(c). 

[0056] Fig. 5(a) shows a display state set as default z 
in advance on the information reproducing apparatus 1 . 
The first display area 17 shows one of serial numbers 
assigned to "cue points" stored in the backup memory 



29 (see Fig. 3) in a case of this display state set as de- 
fault. Namely, when the user operates the feed buttons 
8a and 8b, and the selection button 1 2 for instructing to 
show desired cue point information, a serial number as- 
5 signed to the instructed "cue point" is displayed on the 
first display area 17. For example, when the user in- 
structs a cue point #1 on a track TR1 on a disc NO. 1 
shown in Fig. 3, the first display area 1 7 shows a serial 
number "001". 

10 [0057] A "disc number", a "track number", and a 
"number assigned to a cue point" corresponding to the 
serial number shown on the first display area 1 7 are read 
out from the backup memory 29, and are displayed on 
the second display area 1 8. For example, when a serial 

« number "001 " is shown on the first display area 1 7, the 
second display area 18 shows a number "001" corre- 
sponding to the "disc number NO.1 ", a number "01 " cor- 
responding to the "track number TR1", and a number 
"001 " corresponding to the "number assigned to the cue 
20 point #1". 

[0058] Thus, when the user operates the feed buttons 
8a and 8b to change a serial number shown on the first 
display area 17, the user can change the display of a 
"disc number", a "track number, and a "number as- 

25 signed to a cue point" on the second display area 18, 
and can property retrieve desired cue point information. 
Then the user loads a disc corresponding to the cue 
point information shown on the first and second display 
areas, and operates the cue button 6 or the play button 

30 7a to play back the disc from the cue point correspond- 
ing to the indications on the first and second display ar- 
eas as a seek position. 

[0059] The following section describes display states 
shown in Figs. 5(b) and (c). These indications are pro- 
vided as options. When the user holds down both of the 
feed buttons 8a and 8b simultaneously for more than a 
predetermined time period, the user can switch the de- 
fault indication in Fig. 5(a) to the optional indication in 
Fig. 5(b). When the user further simultaneously holds 
w down these buttons, the user can switches from the op- 
tional indication in Fig. 5(b) to the optional indication in 
Fig. 5(c). When the userf urther holds down the feed but- 
tons 8a and 8b simultaneously in the optional indication 
state in Fig. 5(c), the user can return the display to the 
5 default indication in Fig. 5(a). 

[0060] The first display area 1 7 shows one of serial 
numbers assigned to "cue points" (see Fig. 3), "disc 
identification information" and a "number assigned to a 
cue point" corresponding to the serial number shown on 
o the first display area 17 are read out from the backup 
memory 29, and then the second display area 1 8 shows 
them in the optional indication of Fig. 5(b). 
[0061 ] For example, when the user uses the feed but- 
tons 8a and 8b, and the selection button 12 for a select- 
> ing operation, and instructs to show a cue point #1 on a 
track TR2 on the disc NO. 1 shown in Fig. 3, the first 
display area 17 shows a serial number "004" as a 
number, and the second display area 18 shows "disc 
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identification information" assigned to the "track number 
TR2", a title of a song assigned to the "track number 
TR2" for example, and a number "001" corresponding 
to "the cue point #1 " on the "track number TR2". 
[0062] Namely, while the second display area 18 
shows a "disc number" and a "track number" in the de- 
fault indication of Fig. 5(a), a title of a song assigned to 
the "track number" appears instead of the "disc number" 
and the "track number" in the optional indication of Fig. 
5(b). Asa result, the indication can provide the user with 
the cue point information in an intuitively understanda- 
ble state. 

[0063] The first display area 1 7 shows one of the se- 
rial numbers assigned to "cue points" (see Fig. 3), "ad- 
ditional information" corresponding to the serial number 
shown on the first display area 17 is read out from the 
backup memory 29, and the second display area 18 
shows it in the optional indication of Fig. 5(c). 
[0064] Namely, when the user uses the feed buttons 
8a and 8b, and the selection button 12 to conduct a se- 
lecting operation after the user has added "additional 
information" associated with a "disc number", "disc iden- 
tification information", or "cue position information" 
which is already stored in the backup memory 29, the 
second display area 18 shows the "additional informa- 
tion". 

[0065] For example, when the user uses the feed but- 
tons 8a and 8b, and the selection button 12 to select a 
serial number "008" after the user has added "Original 
A" as "additional information", associated with a "cue 
point #3" corresponding to the serial number "008" in 
Fig. 3, the first display area 17 shows a number for the 
serial number "008", and the second display area 18 
shows "Original A". When the user edits or changes 
once added "additional information", the "additional in- 
formation" after the editing or modifying appears. 
[0066] Next, the following section describes how to 
operate the operation buttons and indication examples 
on the display 3 when the user adds, edits, or modifies 
"additional information" with reference to Figs. 6(a)-6(d). 
The description is provided while using a case where 
the "additional information", "Original A", is associated 
with the cue point #3 on a track TRn corresponding to 
the serial number "008" shown in Fig. 5(c), and is added. 
[0067] When the user holds down the memory button 
9 tor more than a predetermined time period, the system 
controller 26 switches the display to an indication for 
adding or editing "additional information". Then, when 
the user properly operates the feed buttons 8a and 8b, 
a serial number with which the "additional information" 
will be associated appears on the first display area 1 7. 
Thus, when the feed buttons 8a and 8b are used to in- 
struct to add the "additional information" to the cue point 
#3 on the track TRn corresponding to the serial number 
"008" shown in Fig, 3(c), the serial number "008" ap- 
pears on the first display area 17 as indicated in Fig. 6 
(a). 

[0068] A rectangular cursor blinks on the second dis- 



play area 18. When the "additional information" corre- 
sponding to the serial number "008" is not registered in 
the backup memory 29, namely the "additional informa- 
tion" corresponding to the serial number "008" will be 
5 edited for the first time, an indication such as 
..***♦*****♦**„ f Qr S h 0W j n g a new editing appears. 

[0069] When the user turns the turning member 4 by 
a predetermined angle each time, the system controller 
26 reads in a font datum for a character, a symbol, or a 

10 picture pattern associated with the rotation angle from 
the font memory 28, and provides the display 3 with it 
for showing at the cursor location. Namely, when the us- 
er operates the fuming member 4 to select an alphabet 
character "O", "O" appears at the cursor location as 

*5 shown in Fig. 6(a). 

[0070] If the user wants to enter a next character, 
when the user operates the feed button 8b once, the 
cursor moves right by one step, and the alphabet char- 
acter "O" , which is already present, continues appear- 

20 jng. Then, when the user operates the turning member 
4 to enter the next character into the moved cursor lo- 
cation, and specifies, for example, an alphabet charac- 
ter "r" , V appears at the cursor location. 
[0071] When the user properly operated the turning 

25 member 4 and the feed button 8b, and has finished en- 
tering the desired string "Original A" in this way, a display 
appears as shown in Fig. 6(c). 

[0072] When the user presses the memory button 9, 
the system controller 26 establishes the string, "Original 
30 A", as "additional information", associates it with the se- 
rial number "008", stores the "additional information" to 
the backup memory 29, and then shows a confirmation 
display as shown in Fig. 6(d). 

[0073] As a result, the "additional information" is man- 

35 aged while it is associated with the cue point #3 on the 
track TRn corresponding to the serial number "008". 
[0074] When the user properly presses the feed but- 
ton 8a during the editing shown in Fig. 6(a) to Fig. 6(d), 
the user can move the cursor left. If the user uses the 

40 turning member 4 to specify another character, the user 
can change a character once entered. ~ .. 

[0075] Thus, the user can properly operate the feed 
buttons 8a and 8b, and the turning member 4 to edit or 
change "additional information" such as a desired string. 

45 [0076] Further, when the user presses one of the mul- 
tiple selection buttons 12 in the state shown in Fig. 6(d), 
the system controller 26 associates the pressed selec- 
tion button with the "additional information", the serial 
number "008", and the cue point #3 on the track number 

50 TRn, and manages them. 

[0077] After the user presses the memory button 9, 
and instructs to establish the "additional information", if 
the user wants to change the "additional information" 
again, the user can presses the memory button 9 again 

55 to show the already stored "additional information" on 
the second display area 18. Namely, the already stored 
string, "Original A", appears on the second display area 
18 in the example described above. Then, the user op- 
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erates the feed buttons 8a and 8b to properly move the 
cursor position, and properly operates the turning mem- 
ber 4 to make the desired change. For example, when 
the user moves the cursor to the character "A" in the 
string "Original A", properly turns the turning member 4 i 
to enter a character "B" , and presses the memory button 
9 finally, the user can change the string to "Original B". 
[0078] Though the above section describes a case 
where the "additional information" is added while it is 
associated with the serial number "008", the similar op- 1 
eration can add or change "additional information" while 
it is associated with a "disc number", "disc identification 
information" or "cue position information". 
[0079] Next, an operation of the information reproduc- 
ing apparatus 1 including the above mentioned consti- ^ 
tution will be described with reference to the flowcharts 
in Fig. 7 to Fig. 1 1 . Because the present information re- 
producing apparatus 1 allows the user to operate the 
operation buttons 6 to 12 : and the turning member 4 
while combining them in various ways, the following sec- 2t 
tion describes typical operations according to applica- 
tion forms of users. 

[0080] Fig. 7 and Fig. 8 show an operation for setting 
a cue point. 

[0081 ] When the user loads a desired disc, the system 25 
controller 26 reproduces and obtains management data 
ATR recorded in a lead in area, and checks the man- 
agement data ATR against data stored in the backup 
memory 29 for discriminating the disc in Fig. 7. 
[0082] Then, in step S1Q0 ! if the play button 7a is 30 
pressed during a temporary wait state for a predeter- 
mined time period or the predetermined time period has 
passed, this procedure proceeds to step S102, and a 
reproduction of recorded music information starts. 
[0083] The procedure keeps checking whether the 35 
cue button 6 is pressed while reproducing the music in 
Step S104. If the cue button 6 is not pressed, the pro- 
cedure proceeds to step S106, and it is determined if- 
reproduction of the entire music information has been 
completed. If the reproduction has been completed, the 40 
reproduction operation finishes. 
[0084] When the reproduction has not been complet- 
ed, the reproduction operation continues in step S108, 
and the processing from step S104 continues. 
[0085] When it is determined that the cue button 6 is 45 
pressed in step S1 04, a time code when the cue button 
6 is pressed is obtained from sub code data CODE in 
step S110. Preliminary cue point information including 
"disc identification information" . a "track number", a 
"cue point" , and the like is generated from the time code so 
and the management data ATR as shown in Fig. 3, and 
is temporarily stored in a predetermined buffer register 
in the system controller 26. Then, the preliminary cue 
point information is shown in the first display area 17 
and the second display area 1 8 on the display 3. 55 
[0086] Then, it is checked whether the turning mem- 
ber 4 is operated in step S112. If the turning member 4 
is operated, the "cue point" is finely adjusted in the pre- 



liminary cue point information according to a rotation an- 
gle thereof, and the finally adjusted "cue point" updates 
the preliminary cue point information. 
[0087] Namely, if the user presses the cue button 6 in 
step S104, and cannot set a desired cue point due to a 
missed pressing timing, the user can make a fine ad- 
justment in step S114. Then, the procedure proceeds to 
step S116. Here, when the turning member 4 is not op- 
erated, the procedure proceeds to step S116 without 
> processing in step S 1 1 4. 

[0088] Then, it is determined whether the play button 
7a is pressed in step S116. If the play button 7a is 
pressed, the procedure proceeds to step S120, where 
the preliminary cue point information is stored in the 
backup memory 29 as established "cue point informa- 
tion". Then, a reproduction from the "cue point" starts, 
and after that, the process from step S104 continues. 
Namely, the user can press the play button 7a to check 
whether the cue point is correctly set or not. 
[0089] If the play button 7a is not pressed in step 
S116, it is determined whether the memory button 9 is 
pressed in the next step S118. If the memory button 9 
is not pressed, the processing from step S 1 04 is repeat- 
ed. If the memory button 9 is pressed, the procedure 
proceeds to processing, "cue point registration mode", 
shown in Fig. 8. 

[0090] The "cue point registration mode" is a mode for 
registering "cue point information" in more diverse forms 
than the case where the play button 7a is pressed in 
step S116, and thereby preliminary cue point informa- 
tion is stored in the backup memory 29 as established 
"cue point information" in step S120. 
[0091 ] When the procedure proceeds to the "cue point 
registration mode", the preliminary cue point information 
is stored in the backup memory 29 as established "cue 
point information" in step S200 in Fig. 8. 
[0092] In step S202, "cue position information" and 
the "disc identification information" are associated with 
each other, and are stored. 

[0093] Next, it is determined whether a change of a 
"disc name" included in the "disc identification informa- 
tion" is requested in step S204. If the memory button 9 
is pressed, it is determined that the change of the disc 
name is requested, and then the procedure proceeds to 
step S206. 

[0094] The "disc name" in the "disc identification in- 
formation" is shown in the second display area 18 on 
the display 3 in step S206. If the "disc identification in- 
formation" does not include "disc name" information, an 
indication of "No disc name" is shown. 
[0095] When the user conducts a similar operation as 
described while referring to Figs. 5(a)-5(c), and instructs 
to change or modify the "disc name", or the user enters 
a "disc name" in response to the indication of "No disc 
name", the system controller 26 generates a new "disc 
name" accordingly, and the procedure proceeds to step 
S208. 

[0096] If the user presses the memory button 9 to es- 
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tablish the "disc name" in step S208, the new "disc 
name" replaces the "disc name" before the change, and 
is stored in the backup memory 29, and the "cue point 
registration mode" ends in step S210. 
[0097] When the change of the identification informa- 
tion is not requested in step S204, the "cue point regis- 
tration mode" ends immediately. If the completion of the 
change of the identification information is not instructed 
in step S208, the processing from step S206 is repeated 
to allow the user to change or modify the "disc name" 
until the user is satisfied. 

[0098] Then, it is determined whether the play button 
7a is pressed in step S212. If the play button 7a is not 
pressed, the procedure proceeds to step S21 4, and de- 
termines whetherthe stop button 6 is pressed. If the stop 
button 6 is not pressed, the processing from step S212 
is repeated. If the stop button 6 is pressed, the disc play- 
back ends. 

[0099] When the play button 7a is pressed in step 
S212, the procedure proceeds to step S216, and a re- 
production starts from the "cue point" set in the "cue 
point registering mode", and the procedure continues 
the processing from step S104 in Fig. 7. Namely, con- 
tinuing the processing from step S104 in Fig. 7 allows 
the user to set a next cue point. 

[0100] Next, an operation for retrieving and erasing 
the "cue point information" already set will be described 
with reference to the flowchart in Fig. 9. 
[0101] This retrieval is available whether a disc is 
loaded or not in Fig. 9. 

[01 02] It is determined whether the cue button 6 and 
the enter button 11 are simultaneously pressed in step 
S300, and determined that a retrieval request is made 
if they are pressed. Then, the procedure proceeds to 
step S302. 

[01 03] It is determined whether the user uses the feed 
buttons 8a and 8b to select and specify desired "cue 
point information" in step S302. If the user selects and 
specifies the "cue point information", the procedure pro- 
ceeds to step S304, and the "cue point information" from 
the backup memory 29 is shown in the first and second 
display areas of the display 3. Namely, when the user 
properly presses the feed buttons 8a and 8b to specify 
the serial number shown in Fig. 3, the serial number ap- 
pears on the first display area 17 as a number, and the 
"disc number", the "disc identification information", and 
the "cue point" corresponding to the specified serial 
number appear on the second display area 1 8 as shown 
in Fig. 5(a). When the user has previously switched to 
the optional indication, a display appears as shown in 
Fig. 5(b) or Fig. 5(c). 

[0104] The procedure pauses for a predetermined 
time period in step S306, and it is determined whether 
the erase button 10 is pressed during this period. If the 
erase button 10 is pressed, the procedure proceeds to 
step S308, sets registered information (cue point infor- 
mation) in the backup memory 29 corresponding to the 
displayed content as a candidate to be erased, and 



shows so. The procedure pauses for a predetermined 
time period in step S310. If the enter button 11 is pressed 
during this wait period, after the instructed "cue point 
information" is erased from the backup memory 29 in 
5 step S312, the procedure proceeds to step S302. When 
the predetermined time period passes while the enter 
button 11 is not being pressed, it is determined not to 
erase the candidate "cue point information" to be 
erased. An indication of non-erasing is shown, and the 
10 procedure proceeds to step S302. 

[0105] When the erase button 10 is not pressed in 
step S306, the procedure proceeds to step S314. It is 
determined if the play button 6 is pressed. If the play 
button 6 is pressed, it starts reproducing a disc with the 
is "cue point" in the "cue point information" specified in 
step S302 as a seek position . When a disc is not loaded, 
the user presses the play button 6 after the user loads 
a disc to be searched. When the user has already load- 
ed a disc, it is determined whether a disc to be searched 

20 j s loaded based on the management data ATR recorded 
in the lead in area. If the disc is proper, reproducing the 
disc with the "cue point" as a seek position is started. 
[0106] Next, the following section describes another 
operation for retrieving already set "cue point informa- 

25 tion" with reference to the flowchart in Fig. 10. 

[0107] While the retrieval method described with ref- 
erence to Fig. 9 is to retrieve "cue point information" for 
individual serial numbers, a retrieval method in Fig. 10 
is to directly enter a content of a "track number" or "disc 

30 identification information" for a retrieval. 

[0108] In step S400 of Fig. 1 0, it is determined wheth- 
er the cue button 6 and the enter button 11 are pressed 
simultaneously. When they are pressed simultaneously, 
it is determined that a retrieval request is made, and the 

35 procedure proceeds to step S402. 

[0109] In step S402, a subject to be retrieved is se- 
lected in the same way as in step S302 of Fig. 9. If the 
user uses the turning member 4 to enter a desired string, 
the string is shown on the second display area 1 8 of the 

^0 display 3. If the enter button 11 is pressed in the next 
step S404, it is determined that the entered string is a 
retrieval criterion, and the procedure proceeds to step 
S406. 

[0110] It is determined whether "cue point informa- 
45 tion" matching the retrieval criterion exists (is registered) 
in the backup memory 29 in step S406. It is not checked 
whether the string entered as the retrieval criterion ex- 
actly matches data in the backup memory 29, but the 
retrieval is conducted under a relatively loose condition. 
so Then, the "cue point information" with the most exact 
match is retrieved and displayed. This largely decreases 
a load of the retrieval on the user. 
[0111] It is determined whether the "cue point infor- 
mation" to be retrieved has been found in step S408. If 
55 the retrieval was successful, the retrieved "cue point in- 
formation" is displayed in step S410, and the retrieval 
ends. If the retrieval was not successful, the procedure 
proceeds to step S412, and shows that the retrieval was 
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not successful, and the retrieval ends. 

[0112] If the "cue point Information" to be retrieved is 

found in step S408, and the user presses the play button 

7a while the retrieved "cue point information" is being 

shown in step S41 0, a reproduction starts with the "cue 5 

point" in the retrieved "cue point information" as a seek 

position. 

[0113] Because the information reproducing appara- 
tus 1 of the present invention stores "disc identification 
information" and/or "additional information" in the back- 10 
up memory 29, and shows the "disc identification infor- 
mation" and/or the "additional information" on the dis- 
play 3 for providing the user witty a cue point position 
and the like in an easily understandable way : the infor- 
mation reproducing apparatus 1 can provide excellent '5 
operability when the user specifies a cue point to play 
back a disc. m 
[01 14] Especially when the user uses the present in- 
formation reproducing apparatus 1 including an edit 
function referred to as an effector, and adds a sound 20 
effect to a reproduced sound to generate a rap music 
with a fast tempo, while reproducing from different cue 
points, or repeating reproduction, for example, because 
the user can easily determine cue point positions, the 
user fully utilizes advanced techniques to generate mu- 25 
sic. Namely, because the user can use the cue point set- 
ting function described in the present embodiment to ef- 
ficiently use the edit function referred to as an effector/ 
the information reproducing apparatus 1 can greatly 
contribute to generating excellent music. so 
[0115] Because the editing means realized by ele- 
ments such as the operation buttons 6 to 12, the turning 
member 4, the system controller 26, the backup memory 
29, and the display 3 enables editing and adding addi- 
tional information, and editing disc identification infor- 35 
mation, the information reproducing apparatus 1 ena- 
bles an application form where the user can use addi- 
tional information and disc identification information 
suited for the user's preference and convenience to 
manage cue points, for example, and consequently pro- 40 
vides excellent operability. 

[0116] Because the retrieving means realized by ele- 
ments such as the operation buttons 6 to 12, the turning 
member 4, the system controller 26, the backup memory 
29, and the display 3 enables retrieving information 45 
stored in the backup memory 29, the information repro- 
ducing apparatus 1 provides excellent operability such 
as checking cue points, and easily setting a disc play- 
back from a desired cue point. 

[0117] Though the display device such as a liquid so 
crystal display is exemplified as output means for the 
cue point information in the present embodiment, it is 
also possible to convert the cue point information into 
sound to provide externally from a speaker or the like. 
[01 1 8] While the present embodiment uses an optical 55 
disc such as a CD or a DVD as an information recording 
medium to be reproduced, a portable (removable) infor- 
mation recording medium comprising a semiconductor 



memory is also applicable. Namely, the information re- 
producing apparatus 1 may be provided with a memory 
slot for detachably storing an information recording me- 
dium composed of a semiconductor memory, and the 
system controller 26 shown in Fig. 2 has access to in- 
formation recorded in a recording area of the information 
recording medium, and supplies the signal processor 22 
with the read out information (reproduced information). 
This constitution enables setting a start position for re- 
producing from a specified position or repeating repro- 
duction for information read from the information record- 
ing medium composed of a semiconductor memory just 
as supplying the signal processor 22 with the signal S RF 
reproduced from an optical disc such as a CD or a DVD. 
[0119] The information recording media to be repro- 
duced by the information reproducing apparatus of the 
present invention are not limited to optbal discs such as 
a CD or a DVD, or information recording media com- 
posed of a semiconductor memory, but various different 
types of information recording media are applicable. 
[0120] As described above, when the information re- 
cording medium is played back with the information re- 
producing apparatus 'of the present invention, the posi- 
tion information for specifying a start position for repro- 
duction, and additional information or identification in- 
formation corresponding to the position information is 
stored in the memory means, and the output means pro- 
vides the additional information or the identification in- 
formation associated with the position information. In a 
more specific example, when cue point information is 
set as the position information, additional information or 
identification information corresponding to the set cue 
point can be provided as a display instead of a simple 
display for indicating the existence of the set cue point. 
Thus, information relating to a position such as a cue 
point can be presented to the user in an easily under- 
standable way, and excellent operability is provided. 
[0121] When the user enters retrieval request infor- 
mation from outside, the retrieving means compares 
and retrieves information from the memory means cor- 
responding to the retrieval request information, and pro- 
vides the retrieved information associated with position 
information. Thus, even if the user does not record the 
position information manually, for example, he/she can 
check the position information, or play back the informa- 
tion recording medium from a cue point set by desired 
position information, and excellent operability is provid- 
ed. 

[0122] Because information corresponding to retriev- 
al request information input from outside is compared 
and retrieved from the memory means, and the retrieved 
information associated with a cue point is shown on the 
display, excellent operability such as checking a cue 
point, or easily setting a disc playback from a desired 
cue point is provided. 

[0123] While there has been described what are at 
present considered to be preferred embodiments of the 
present invention, it will be understood that various mod- 
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ifications may be made thereto, and it is intended that 
the appended claims coverall such modifications as fail 
within the true spirit and scope of the invention. 



Claims 

1. An information reproducing apparatus character- 
ized in that the apparatus comprises: 

10 

memory means (29) for storing desired position 
information in information recorded in an infor- 
mation recording medium (DISC) : and for stor- 
ing at least additional information or identifica- 
tion information corresponding to said position *5 
information; and 

output means (3) for providing said additional 
information or said identification information 
stored in said memory means (29) after asso- 
ciating said additional information or said iden- 20 
tification information with said position informa- 
tion. 

2. The information reproducing apparatus according 

to claim 1 , characterized in that the apparatus fur- 25 
ther comprises editing means (6-12, 4, 26, 29, 3) 
for editing said additional information stored in said 
memory means (29), or adding new additional in- 
formation corresponding to said position informa- 
tion, and editing said identification information in re- 30 
. sponse to an externally provided input. 

3. The information reproducing apparatus according 
: to claim 1 or claim 2, characterized in that the ap- 
paratus further comprises retrieving means (6-12, 35 
4, 26, 29, 3) for retrieving said additional information 

or said identification information stored in said 
memory means (29) in response to externally pro- 
vided retrieval request information, wherein said re- 
trieving means (6-12, 4, 26, 29, 3) compares and 40 
retrieves position information, additional informa- 
tion., or identification information corresponding to 
said retrieval request information provided external- 
ly, associates the identification information or the 
additional information obtained by the comparison/ 45 
retrieval with the position information, and makes 
said output means (3) to provide it. 



4. The information reproducing apparatus according 

to any one of claims 1 to 3, further comprising con- so 
trol means (26) for controlling to reproduce the in- 
formation recorded in the information recording me- 
dium (DISC) from a specified position based on any 
one of selected or retrieved position information, or 
any one of position information selected or retrieved 55 
from said additional information or identification in- 
formation. 
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